INTRODUCTION
Several authors have reported the immunization of mammals with either sperm extracts, whole spermatozoa or cell-free seminal fluid. Iso-immune suppression of spermatogenesis has been obtained in guinea-pigs (Bishop, 1961) (McCartney, 1923) . Rabbits have been found to be rather unrespon¬ sive (Tyler, 1961) and Katsh & Bishop (1958) observed that the oppossum and the monkey failed to show any significant testicular response following iso-immunization. The most spectacular finding reported by several authors has been aspermatogenesis in the male guinea-pig. The use of an adjuvant (Freund, Thompson, Sommer, Walter & Schenkein, 1945; Freund, 1953) has been an important factor in the development of aspermatogenesis in this species.
Relatively little research has been published on immunity to spermatozoa in birds. Serum anti-spermatozoa titres have been demonstrated in the domestic hen after the injection of cock spermatozoa and semen (McCartney, 1923; Lamoreux, 1940) and, more recently, after a prolonged period of natural mating or repeated artificial insemination (Wentworth & Mellen, 1964) . As far as the authors are aware, however, there have been no parallel investigations on male birds.
The present study was made to determine, in the male Japanese quail, ( 1 ) the level of circulating antibodies induced by tissue absorption of homo¬ logous testicular (germ cell) antigens; and (2) related effects on the histology of the reproductive organs and on reproductive capacity.
MATERIALS AND METHODS

GENERAL PROCEDURES
The quail were reared and managed as described by Wentworth & Mellen (1963) .
Preparation of antigen
The antigen used for immunization was prepared from a large number of fresh quail testes, processed at approximately 10°C by a method which breaks up the seminiferous tubules and yields a mixture of germ cells in various stages of development (details upon request). The cells were washed twice with sterile isotonic saline and then diluted with saline so that each millilitre con¬ tained 39 mg of dry matter. Antigen for the serological test was prepared from fresh testicular tissue according to a procedure described by Garabedian & Syverton (1960) for the preparation of antigens from tissue of mammalian origin. Each millilitre of this antigen contained from 8 to 12 vg of protein.
Serological test
Blood was obtained from the quail by heart puncture with a 1-in., 22-gauge needle attached to a 2-ml syringe. After clotting, the blood was centrifuged at 800 rcf for 15 min, and serum antibodies were detected by the indirect haemagglutination test also described in detail by Garabedian & Syverton (1960) . The serum titre was read and used in mathematical calculations as described by Wentworth & Mellen (1964) (Xumsai, 1959; Wentworth & Mellen, 1963) instead of egg yolk. After the spermatozoan concentration had been determined, the semen was extended with albumin diluent so that each 0-1 ml contained approximately 40 million spermatozoa. A 0-1-ml aliquot of this diluted semen was added to 0-3 ml of the méthylène blue solution in a 6 50 mm bacteriological culture tube. The tube was placed in a one-hole, size 10 cork stopper which was floated in a 40°C water bath.
Just before the stopper containing the tube was placed in the water bath, a few drops of mineral oil were added to exclude oxygen. The time was recorded when the tube was placed in the water bath and again when the blue colour had disappeared, the difference representing the time required for 40 million spermatozoa to reduce 4-1 µg of méthylène blue in the absence of oxygen.
Fertility test
In tests with normal females, the successful method of intrauterine artificial insemination detailed previously was used in all but the first experiment; and duration of fertility was also determined as previously described (Wentworth & Mellen, 1963) .
Statistical evaluation
Statistical significance of mean differences between or among treatment groups for various criteria was determined by t-test or by Hartley's sequential test (Snedecor, 1956 
Serum antibody titres
The only immunization procedures which resulted in definite titres were those in which adjuvant was combined with the antigen, and only in the group injected intraperitoneally was this mean titre significantly higher than in controls. Within-group correlations of serum titre with the various other criteria, including fertility of females, were computed; but none was significant at the 5 % level of probability.
Semen characteristics
Neither semen volume nor sperm density was significantly affected by the treatments; but it may be noteworthy that the lowest concentration of spermato¬ zoa was found in the birds which had the highest antibody titre. Possibly more important is the observation that no semen could be collected from nine of the twenty-six males in that group; whereas it was possible to obtain semen from eleven out of twelve birds in the group injected intramuscularly and from all males in the other lots, both treated and control. Sperm density values agree well with those reported by Wentworth & Mellen (1963) . Methylene-bluereduction times were extremely variable, as indicated by the large standard deviations. The apparently large mean differences were not statistically significant, nor is there any discernible relationship of this criterion to the others in Table 1 .
Testes and vasa deferentia
Examination of body and testis weights (regression analysis) showed that the weights of the paired gonads were independent of body weight; therefore actual, rather than relative or adjusted, testis weights are given. Although there were no significant differences in this trait due to treatments, injection of antigen plus adjuvant did cause a highly significant increase in testis score (Groups 2 and 3). These higher scores reflect abnormalities of the tubule epithelium, the degree of 'damage' being very severe in some cases. Vas deferens scores did not differ significantly among the groups.
Normal seminiferous tubules in a mature male are shown in PL 1, Fig. 1 ; and PL 1, Fig. 2 illustrates the moderate depression of spermatogenesis found in many birds of Groups 2 and 3, only.
Some males injected intramuscularly with antigen plus adjuvant (Group 3) 
